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Description
FIELD
[0001] The present invention relates to hydrotalcite to be added to a resin such as a chlorine-containing resin.
BACKGROUND

[0002] Hydrotalcite is known as a compound which is added to resins as a heat stabilizer for chlorine-containing resins
(e.g., vinyl chloride-based resins), or as a deoxidizer for olefin-based resins.

[0003] Hydrotalcite has a drawback in that it produces foaming in molded resins due to interlayer water or water of
crystallization that result from heat during resin processing steps or during their use. This drawback is countered by
burning the hydrotalcite at 200°C to 300°C to produce decrystallized water; however, water-decrystallized hydrotalcite has
lower ion exchange ability and thus exhibits insufficient thermostability. To deal with this problem, the hydrotalcites
described in PTLs 1 and 2, for example, are designed to be improved by their use in combination with magnesium oxide or
magnesium hydroxide.

[CITATION LIST]
[PATENT LITERATURE]
[0004]

[PTL 1] Japanese Unexamined Patent Publication No. 63-46248
[PTL 2] Japanese Unexamined Patent Publication No. 3-157437

SUMMARY
[TECHNICAL PROBLEM]

[0005] With the improved methods described in PTLs 1 and 2, however, the production process becomes more
complicated due to the combined use of additives, such as magnesium oxide and magnesium hydroxide, and this has left
some room for improvement in terms of productivity.

[0006] When a chlorine-containing resin is used as the resin, metal ions (such as Mg2*) produced by neutralizing
reaction between the hydrotalcite surface and hydrochloric acid dissociated from the resin by heat during processing form
metal complexes with the double bond portions in the resin molecules formed by dissociation of hydrochloric acid, thus
causing a problem of coloration of the resin by the coordination color of the complex; however, this problem is not
addressed by the improved methods of PTLs 1 and 2.

[0007] Such coloration of the resin can be improved by combined use of Zn-st and p-diketone, but since this requires
addition of Zn-st and B-diketone, the production process becomes more complex and unsatisfactory in terms of
productivity.

[0008] Itis an object of the present invention to provide hydrotalcite that can inhibit foaming and exhibit excellent heat
stability in resins such as chlorine-containing resins while also inhibiting resin coloration, without the combined use of
additives with the resins.

[SOLUTION TO PROBLEM]

[0009] The presentinventors have diligently studied this issue with the goal of achieving the aforementioned object, and
as aresult have found that if zinc (Zn)-containing hydrotalcite is strongly burned under the specific temperature conditions
of 400°C to 850°C, it is possible to obtain hydrotalcite having a high specific surface area not found in hydrotalcite of the
prior art, and additionally that when this hydrotalcite is added to a resin, such as a chlorine-containing resin, foaming is
inhibited and satisfactory heat stability can be exhibited, while coloration of the resin can also be inhibited.

[0010] The present invention has been completed based on these findings and includes the following aspects.
[0011] One aspect of the invention (aspect 1) is hydrotalcite represented by the following formula (1) and having a
specific surface area of 120 m2/g to 250 m2/g as determined by the BET method.

M2+iny' M3+zox+y+(3/2)z (1



10

15

20

25

30

35

40

45

50

55

EP 4 464 667 A1

(Inthe formula, M2* represents atleast one divalent metal ion, M3+ represents atleast one trivalent metal ion, and x, y and z
represent numbers satisfying 0 <x<0.5,0<y<0.2and 0<z<0.4.

[0012] The hydrotalcite of aspect 1 is zinc-containing hydrotalcite represented by formula (1) above and having a
specific surface area of 120 m2/g to 250 m2/g as determined by the BET method, or in other words, it has been strongly
burned under the specific temperature conditions of 400°C to 850°C.

[0013] In the hydrotalcite of aspect 1, the interlayer water or carbonate ions (interlayer anions) present between the
layers of the laminar structure are removed by the strong burning, thus helping to prevent foaming caused by such
components.

[0014] In conventional burned hydrotalcite, the ion exchange ability decreases by dissociation of interlayer water
present between the layers in the laminar structure, whereby non-trapped chloride ions (Cl-) tend to be produced and the
resulting generated hydrochloric acid (HCI) gas causes the heat stability to be reduced; however, with the hydrotalcite of
aspect 1, water present within the base layers and between layers in the laminar structure becomes released during
conversion to oxides by strong burning, such that the specific surface area is drastically increased to 120 m2/g to 250 m2/g,
thereby allowing a greater portion to react with acids (such as CI-) and tending to cause neutralizing reaction with the acids
(high acid-accepting ability) such that excellent heat stability is exhibited.

[0015] Since the hydrotalcite of aspect 1 also contains zinc (Zn), metal complexes of zinc ion (Zn2*) that have formed
with the double bond portions in the resin molecules still exist even if metal ions other than Zn (such as Mg2*) have formed
metal complexes with the double bond portions in the resin molecules as described above, and therefore the coordination
colors of each complex are in a complementary color relationship, canceling out each other’s coordination color and
allowing coloration of the resin to be inhibited as a result.

[0016] The hydrotalcite of aspect 1 that comprises Zn also forms zinc oxide (ZnO) on the surface by strong burning, and
the ZnO has alower content of moisture generated by neutralizing reaction compared to MgO, thus making foaming or heat
stability reduction less likely.

[0017] Thus, the hydrotalcite of aspect 1 caninhibit foaming and exhibit excellent heat stability in resins such as chlorine-
containing resins while also inhibiting resin coloration, without the combined use of additives with the resins.

[0018] According to another aspect (aspect 2) of the invention, the specific surface area of the hydrotalcite of aspect 1is
150 m2/g to 200 m2/g.

[0019] The hydrotalcite of aspect 2 having a specific surface area in this specified range can more reliably exhibit the
function and effect of aspect 1.

[0020] According to yet another aspect (aspect 3) of the invention, the M2+ in formula (1) is Mg2* and the M3+ is A3+, for
the hydrotalcite of aspect 1 or 2.

[0021] The hydrotalcite of aspect 3 having this specified composition can even more reliably exhibit the function and
effect of aspect 1.

[0022] Accordingtoyetanotheraspect (aspect4)ofthe invention, the weightloss during high heating at 500°C is 10% or
lower for the hydrotalcite according to any one of aspects 1 to 3.

[0023] Since the hydrotalcite of aspect 4 has a weight loss during high heating of 10% or lower which is almost entirely
due to decrease in adhering moisture, it is possible to even more reliably inhibit generation of foam.

[ADVANTAGEOUS EFFECTS OF INVENTION]

[0024] According to the invention it is possible to provide hydrotalcite that can inhibit foaming and exhibit excellent heat
stability in resins such as chlorine-containing resins while also inhibiting resin coloration, without the combined use of
additives with the resins.

BRIEF DESCRIPTION OF DRAWINGS

[0025]
Fig. 1 is a schematic diagram illustrating structural change due to burning of hydrotalcite.
Fig. 2 is a graph showing X-ray diffraction (XRD) measurement results for Examples and Comparative Examples of
the invention.
Fig. 3 is areference table showing the results of a static heat stability test for Examples and Comparative Examples of
the invention.

DESCRIPTION OF EMBODIMENTS

[0026] The hydrotalcite of the invention will now be described in detail.
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[Hydrotalcite]

[0027] The hydrotalcite of the invention is strongly burned zinc-containing hydrotalcite, which is represented by formula
(1), having a specific surface area of 120 m2/g to 250 m2/g, and obtained by strong burning of unburned zinc-containing
hydrotalcite under the specific temperature conditions of 400°C to 850°C, as determined by the BET method.

M2+iny' M3+zox+y+(3/2)z (1)

(Inthe formula, M2* represents atleast one divalent metal ion, M3* represents atleast one trivalent metal ion, and x, y and z
represent numbers satisfying 0 <x<0.5,0<y<0.2and0<z<04.

[0028] Since interlayer water and carbonate ions (interlayer anions) present between layers of the laminar structure of
hydrotalcite before burning are removed by the strong burning, the hydrotalcite of the invention is less likely to produce
foam by interlayer water or carbonate ions even when it is used as an additive in a resin composition or molded article.
[0029] In conventional burned hydrotalcite, the ion exchange ability decreases by dissociation of interlayer water and
non-trapped chloride ions (CI-) tend to be produced, the generated hydrochloric acid (HCI) gas causing the heat stability to
be reduced; however, with the hydrotalcite of the invention, as shown in Fig. 1, water present within the base layers and
between layers in the laminar structure becomes released during conversion to oxides by strong burning (see Fig. 1 (d)),
causing the specific surface area to drastically increase to 120 m2/g to 250 m2/g, thereby allowing a greater portion to react
with acids (such as CI-) and tending to cause neutralizing reaction with the acids (high acid-accepting ability), such that
excellent heat stability is exhibited.

[0030] Fig. 1is a schematic diagram illustrating structural change due to burning of hydrotalcite. Specifically, Fig. 1(a)
shows the laminar structure of unburned zinc-free hydrotalcite, (b) shows the laminar structure of burned zinc-free
hydrotalcite obtained when unburned zinc-free hydrotalcite is burned under temperature conditions of 200°C to 300°C (i.e.
conventional burning temperature conditions), (c) shows the laminar structure of strongly burned zinc-free hydrotalcite
obtained when unburned zinc-free hydrotalcite is strongly burned under temperature conditions of 400°C to 850°C, and (d)
shows the laminar structure of strongly burned zinc-containing hydrotalcite (i.e. hydrotalcite of the invention) obtained
when unburned zinc-containing hydrotalcite is strongly burned under temperature conditions of 400°C to 850°C.
[0031] In Fig. 1, the reference BL represents a base layer of hydrotalcite, and the reference ML represents interlayer
hydrotalcite.

[0032] Since the hydrotalcite of the invention contains zinc (Zn), metal complexes of zinc ion (Zn2*) that have formed
with the double bond portions in the resin molecules still exist even if metal ions other than Zn (such as Mg2+) have formed
metal complexes with the double bond portions in the resin molecules as described above, and therefore the coordination
colors of each complex are in a complementary color relationship, canceling out each other’s coordination color and
allowing coloration of the resin to be inhibited as a result.

[0033] As shown in Fig. 1(d), the hydrotalcite of the invention that comprises Zn also forms zinc oxide (ZnO) on the
surface by strong burning, and the ZnO has a lower content of moisture generated by neutralizing reaction compared to
MgO, thus making foaming or heat stability reduction less likely.

[0034] The hydrotalcite of the invention can thus inhibit foaming and exhibit excellent heat stability in resins such as
chlorine-containing resins while also inhibiting resin coloration, without the combined use of additives with the resins.
[0035] There are no particular restrictions on the type of metals for M2+ (divalent metal ion) and M3+ (trivalent metal ion)
in formula (1) for the hydrotalcite of the invention, and they may be any metals that can be included in hydrotalcite.
[0036] Forthe hydrotalcite of the invention, M2+ in formula (1) is preferably magnesium ion (Mg2*) and M3+ is preferably
aluminum ion (AI3*). If the hydrotalcite has this specific composition it will be able to even more reliably exhibit the function
and effect described above.

[0037] The hydrotalcite of the invention must have a specific surface area of 120 m2/g to 250 m2/g, and preferably 150
m2/gto 200 m2/g, as determined by the BET method. If the specific surface area as determined by the BET method is within
this specified range it will be possible to even more reliably exhibit the function and effect described above.

[0038] The hydrotalcite of the invention, which has this specified specific surface area (a specific surface area of 120
mZ2/g to 250 m2/g as determined by the BET method) and is represented by formula (1), can be obtained by strong burning
of unburned zinc-containing hydrotalcite under the specific temperature conditions of 400°C to 850°C, as mentioned
above.

[0039] The unburned hydrotalcite to be used for production of the hydrotalcite of the invention may be any publicly known
zinc-containing hydrotalcite without any particular restrictions so long as it comprises zinc.

(Burning temperature)

[0040] The burning temperature for production of the hydrotalcite of the invention will now be explained.
[0041] With conventional strong burning of hydrotalcite at high temperatures of 400°C or above, the interlayer water
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dissociates and tends to interfere with the ion exchange ability, and therefore when the hydrotalcite is used as a resinfiller,
the chloride ions (CI-) fail to be trapped and the heat stability decreases, becoming a cause of coloration. Under the current
circumstances, therefore, conventional burned hydrotalcite is burned under temperature conditions of about 200°C to
300°C.

[0042] According to the invention, however, zinc-containing hydrotalcite is used, to exhibit excellent heat stability and
inhibit resin coloration even with strong burning under high-temperature conditions of 400°C to 850°C.

[0043] When zinc-containing hydrotalcite is burned at a temperature of lower than 400°C it becomes difficult to obtain
oxides with high acid reactivity, and if it is burned at a temperature of higher than 850°C, the laminar structure of the
hydrotalcite is unmaintainable and a spinel structure tends to form, resulting in a tendency toward reduced heat stability.
According to the invention the preferred range for the burning temperature is 450°C to 800°C.

[0044] Hydrotalcite thatis strongly burned under such specified temperature conditions can be confirmed by having the
specific surface area mentioned above as determined by the BET method, and also by X-ray diffraction (XRD) or
thermogravimetric differential thermal analysis (TG-DTA).

[0045] XRD, for example, can confirm the presence or absence of oxides or a spinel structure resulting from burning,
while TG-DTA allows confirmation of the presence or absence of interlayer water or interlayer anions in hydrotalcite, or
hydroxyl groups (OH groups) in the base layer.

(Burning time)

[0046] The burning time for production of the hydrotalcite of the invention is not particularly restricted, and it may be a
time that allows burning to an extent that oxide peaks can be confirmed by XRD. This burning time will depend on the
burning temperature but may be 30 minutes or longer, preferably 1 hour or longer and even more preferably 2 hours or
longer.

(Weight loss during high heating)

[0047] The hydrotalcite of the invention preferably has a weight loss of 10% or lower during high heating at 500°C.
[0048] Conventional burned hydrotalcite has the water adhering to the particle surfaces removed in a drying step at
about 120°C, but because it is difficult to remove interlayer water and interlayer anions and the OH groups in the
hydrotalcite base layer via an ordinary burning step (a burning step at 200°C to 300°C), the weight loss during high heating
at 500°C tends to be high (such as 20% or greater), resulting in a greater tendency for foaming in the interlayer water.
[0049] With the hydrotalcite of the invention, on the other hand, interlayer water, interlayer anions and OH groups are
easily removed by strong burning, and therefore the weight loss during high heating at 500°C tends to be lower and
foamingintheinterlayerwateris less likely to occur. Aweightloss during high heating of 10% or lower will be almost entirely
due to decrease in adhering moisture, making it possible to even more reliably inhibit generation of foam.

[0050] The weight loss during high heating is preferably 5% or lower and more preferably 3% or lower. There is no
particular lower limit for the weight loss during high heating, and it may be 0.5%, for example.

(Surface treatment)

[0051] The hydrotalcite of the invention may also be surface treated for improved dispersibility in resins. The surface
treatment agent used for surface treatmentis not particularly restricted, and examples include anionic surfactants, cationic
surfactants, phosphoric acid ester treatment agents, silane coupling agents, titanate coupling agents, aluminum coupling
agents, silicone-based treatment agents, silicic acid and water glass. Particularly preferred surface treatment agents
include one or more surface treatment agents selected from the group consisting of oleic acid, stearic acid, octanoic acid
and octylic acid. The amount of surface treatment agent is not particularly restricted but may be 0.01 to 20 mass% and
preferably 0.1 to 15 mass%, with respect to the mass of the hydrotalcite.

[0052] The hydrotalcite of the invention may be used in the same manner as conventional hydrotalcite, as an additive for
aresin, such as a heat stabilizer or olefin-based resin deoxidizer for a chlorine-containing resin (such as a vinyl chloride-
based resin).

[0053] The composition of the resin that is to include the hydrotalcite of the invention will now be described in detail.

[Resin composition]

[0054] The resin composition of the invention includes a resin, and a strongly burned zinc-containing hydrotalcite
represented by formula (1) above and having a specific surface area of 120 m2/g to 250 m2/g as determined by the BET
method. Since the resin composition of the invention includes strongly burned zinc-containing hydrotalcite, it exhibits
excellent productivity and heat stability, and can be provided for production of molded articles with reduced foaming and
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coloration.
(Resin)

[0055] The resin to be used in the resin composition of the invention may be a resin for any of a variety of purposes,
examples including thermoplastic resins such as chlorine-containing resins, and thermosetting resins. These resins may
be used alone or in combinations of two or more.

[0056] Chlorine-containing resins, as one type of thermoplastic resin to be used in the resin composition of the invention,
are not particularly restricted, and examples include vinyl chloride-based resins such as polyvinyl chloride, chlorinated
polyvinyl chloride, polyvinylidene chloride, chlorinated polyethylene, vinyl chloride-vinyl acetate copolymer, vinyl chloride-
ethylene copolymer, vinyl chloride-propylene copolymer, vinyl chloride-styrene copolymer, vinyl chloride-isobutylene
copolymer, vinyl chloride-vinylidene chloride copolymer, vinyl chloride-styrene-maleic anhydride terpolymers, vinyl
chloride-styrene-acrylonitrile copolymer, vinyl chloride-butadiene copolymer, vinyl chloride-isoprene copolymer, vinyl
chloride-chlorinated propylene copolymer, vinyl chloride-vinylidene chloride-vinyl acetate terpolymer, vinyl chloride-
maleic acid ester copolymer, vinyl chloride-methacrylic acid ester copolymer, vinyl chloride-acrylonitrile copolymer,
and vinyl chloride-vinyl ether copolymer; and chlorine-based rubbers such as chloroprene rubber, chlorinated butyl
rubber, chlorosulfonated polyethylene rubber, chlorinated polyethylene rubber and epichlorohydrin rubber. These
chlorine-containing resins may be used alone or in combinations of two or more.

[0057] The same chlorine-containing resins may be used in combination with other chlorine-free thermoplastic resins
such as acrylonitrile-styrene copolymers, acrylonitrile-butadiene-styrene copolymers, vinyl ethylene-acetate copolymers,
ethylene-ethyl (meth)acrylate copolymers or polyesters, and for example, a mixture, block copolymer or graft copolymer of
a chlorine-containing resin and a chlorine-free thermoplastic resin may be used.

[0058] Thermoplastic resins other than the chlorine-containing resin to be used in the resin composition of the invention
are not particularly restricted, and examples include olefin-based resins, polystyrene, copolymers of ethylene with vinyl
acetate, copolymers of ethylene with acrylic acid ethers, copolymers of ethylene with methyl acrylate, copolymers of
ethylene with vinyl acetate, copolymers of ethylene with acrylic acid ethers, copolymers of ethylene with methyl acrylate,
copolymers of polypropylene and propylene with other a-olefins, copolymers of polybutene-1, poly 4-methylpentene-1,
polystyrene and styrene with acrylonitrile, copolymers of ethylene with propylene diene rubber, copolymers of ethylene
with butadiene, and polyvinyl acetate, polylactic acid, polyvinyl alcohol, polyacrylates, polymethacrylates, polyurethanes,
polyesters, polyethers, polyamides, ABS, polycarbonates, polyphenylene sulfide and synthetic rubber.

[0059] There are no particular restrictions on olefin-based resins among these thermoplastic resins, and examples
include copolymers of polyethylene and ethylene with other a-olefins, copolymers of polypropylene and propylene with
other a-olefins and olefin-based resins such as polybutene-1 and poly 4-methylpentene-1, and there are also no particular
restrictions on synthetic rubbers, examples of which include ethylenepropylene-diene rubber (EPDM), styrene-butadiene
rubber (SBR), acrylonitrile-butadiene rubber (NBR), butyl rubber, isoprene rubber, silicon rubber, fluorine rubber,
brominated butyl rubber and epichlorohydrin rubber. These thermoplastic resins may be used alone or in combinations
of two or more.

[0060] Thermosetting resins to be used in the resin composition of the invention are not particularly restricted, and
examples include phenol resins, melamine resins, epoxy resins, unsaturated polyester resins and alkyd resins. These
thermosetting resins may also be used alone or in combinations of two or more.

[0061] Of the different resins mentioned above, the resin composition of the invention preferably includes a chlorine-
containing resin. Chlorine-containing resins are particularly prone to the aforementioned problems such as foaming, heat
stability reduction and coloration, but since the resin composition of the invention includes strongly burned zinc-containing
hydrotalcite, it can effectively exhibit the aforementioned function and effect, i.e. the function and effect of excellent
productivity and heat stability and reduced foaming and coloration, even if the resin composition includes a chlorine-
containing resin.

[0062] The content of the strongly burned zinc-containing hydrotalcite in the resin composition of the invention is not
particularly restricted so long as the effect of the invention is notinhibited, and for example, it may be a content of 0.1 part by
mass to 250 parts by mass and preferably 1 part by mass to 200 parts by mass, with respect to 100 parts by mass of the
resin.

(Other additives)

[0063] The resin composition of the invention may also comprise other additives in addition to the strongly burned zinc-
containing hydrotalcite, in ranges that do not interfere with the effect of the invention.

[0064] Such other additives are not particularly restricted, and examples include antioxidants, reinforcing agents such
as talc, ultraviolet absorbers, lubricants, delustering agents such as fine particulate silica, pigments such as carbon black,
flame retardants such as bromine-based flame retardants and phosphoric acid ester-based flame retardants, flame-
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retardant aids such as zinc stannate or alkali metal stannates, or carbon powder, and fillers such as calcium carbonate.
Any of these additives may be used alone or in combinations of two or more.

[0065] Theamountof suchadditives is not particularly restricted so long as the effect of the invention is notinhibited, and
for example, it may be 0.01 parts by mass to 50 parts by mass with respect to 100 parts by mass of the resin.

[0066] The resin composition of the invention can be obtained by mixing or kneading at least the resin with the strongly
burned zinc-containing hydrotalcite. There are no particular restrictions on the means used for mixing or kneading of the
resin and strongly burned zinc-containing hydrotalcite, and a single-screw or twin-screw extruder, a roller or a Banbury
mixer may be used, for example.

[Molded article]

[0067] The resin composition of the invention can be used to produce a desired molded article by any publicly known
molding means. The molding means for production of the molded article is not particularly restricted, and any molding
means may be employed as appropriate for the type of resin and molded article. Examples of such molding means include,
but are not particularly limited to, injection molding, extrusion molding, blow molding, press molding, rotational molding,
calender molding, sheet forming molding, transfer molding, laminated molding and vacuum molding.

[0068] Since a molded article formed from a resin composition of the invention is formed from a resin composition that
includes aresin together with strongly burned zinc-containing hydrotalcite represented by formula (1) and having a specific
surface area of 120 m2/g to 250 m2/g as determined by the BET method, it can be used as a resin product with excellent
productivity and heat stability, as well as reduced foaming and coloration, and superior outer appearance and physical
properties.

[0069] The invention is not restricted to the aforementioned embodiment or the Examples described below, and can
incorporate appropriate combinations, substitutions and modifications within a range that is not outside of the object and
gist of the invention.

EXAMPLES

[0070] The invention will now be explained in greater detail using Examples and Comparative Examples, with the
understanding that the invention is not limited only to these Examples.

Example 1
(Production of 450°C-burned MgAIZn-type hydrotalcite)

[0071] An acid mixture (A) of 1.5 mol/L magnesium chloride and 0.50 mol/L aluminum chloride, a 5.7 mol/L zinc chloride
aqueous solution (B) and an alkaline mixed aqueous solution of 3.3 N caustic soda and 0.2 mol/L sodium carbonate (C) as
starting materials, were used in continuous reaction with the flow ratio A:B:C = 1:0.04: 1.38 ina 1 L volume reaction tank, to
obtain a reaction product. The pH during the reaction was 9.5.

[0072] The obtained reaction product was subjected to solid-liquid separation with a Nutsche filter, and the resulting
solid was washed with ion-exchanged water and dried at 105°C for 24 hours. The obtained dried product was pulverized
with @ hammer mill and then screened with a 150 micron filter to obtain powder.

[0073] The resulting powder was then placed in a crucible, the crucible was placed in a kiln previously heated to 450°C,
and burning was carried out in air for 2 hours at the same temperature.

[0074] The contents were removed out of the burned crucible to obtain 450°C-burned MgAlZn-type hydrotalcite powder
for Example 1.

Example 2
(Production of 600°C-burned MgAlZn-type hydrotalcite)

[0075] For Example 2, 600°C-burned MgAlZn-type hydrotalcite powder was obtained in the same manner as Example
1, except that the burning temperature was changed to 600°C.

Example 3
(Production of 800°C-burned MgAIZn-type hydrotalcite)

[0076] For Example 3, 800°C-burned MgAlZn-type hydrotalcite powder was obtained in the same manner as Example
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1, except that the burning temperature was changed to 800°C.

Comparative Example 1

(Production of unburned MgAl-type hydrotalcite)

[0077] While stirring a predetermined amount of ion-exchanged water in a 1 L volume reaction tank, 160 mL of a 1.5
mol/L magnesium chloride aqueous solution, 120 mL of a 1 mol/L aluminum chloride aqueous solution and a mixture of 90
mL of a 8 mol/L sodium hydroxide aqueous solution with 60 mL of a 1 mol/L sodium carbonate aqueous solution were
added simultaneously and reacted to obtain a reaction product. The pH during the reaction was 9.5.

[0078] The obtained reaction product was subjected to solid-liquid separation with a Nutsche filter, and the resulting
solid was washed with ion-exchanged water, after which ion-exchanged water was again added to obtain a re-emulsified
slurry. The re-emulsified slurry was subjected to hydrothermal treatment for 13 hours at 170°C and cooled.

[0079] The obtained slurry was then heated to 80°C, and an aqueous solution of 0.55 g sodium stearate (80°C) was
slowly added to the slurry while stirring, maintaining this state for 30 minutes. The obtained slurry was subjected to solid-
liquid separation with a Nutsche filter, and the resulting solid was washed with ion-exchanged water and dried at 105°C for
18 hours.

[0080] The resulting mixture was pulverized with a hammer mill and then screened with a 150 micron filter to obtain
unburned MgAl-type hydrotalcite powder for Comparative Example 1.

Comparative Example 2

(Production of 250°C-burned MgAl-type hydrotalcite)

[0081] The unburned MgAl-type hydrotalcite powder of Comparative Example 1 was placed on a stainless steel tray, the
tray was loaded into an airflow-controlled constant temperature oven (DKN Model-602 by Yamato Scientific Co., Ltd.)
which had been preheated to 250°C, and burning was carried out for 2 hours at the same temperature in air.

[0082] The contents were removed out of the burned tray to obtain 250°C-burned MgAl-type hydrotalcite powder for
Comparative Example 2.

Comparative Example 3

(Production of 600°C-burned MgAl-type hydrotalcite)

[0083] While stirring a predetermined amount of ion-exchanged water in a 1 L volume reaction tank, 160 mL of a 1.5
mol/L magnesium chloride aqueous solution, 120 mL of a 1 mol/L aluminum chloride aqueous solution and a mixture of 90
mL of a 8 mol/L sodium hydroxide aqueous solution with 60 mL of a 1 mol/L sodium carbonate aqueous solution were
added simultaneously and reacted to obtain a reaction product. The pH during the reaction was 9.5.

[0084] The obtained reaction product was subjected to solid-liquid separation with a Nutsche filter, and the resulting
solid was washed with ion-exchanged water and dried at 105°C for 18 hours. The obtained dried product was pulverized
with a hammer mill and then screened with a 150 micron filter to obtain powder.

[0085] The resulting powder was placed in a crucible, the crucible was placed in a kiln previously heated to 600°C, and
burning was carried out in air for 2 hours at the same temperature.

[0086] The contents were removed out of the burned crucible to obtain 600°C-burned MgAl-type hydrotalcite powder for
Comparative Example 3.

Comparative Example 4

(Production of unburned MgAIZn-type hydrotalcite)

[0087] Anacid mixture (A)of 1.5 mol/L magnesium chloride and 0.50 mol/L aluminum chloride, a 5.7 mol/L zinc chloride
aqueous solution (B) and an alkaline mixed aqueous solution of 3.3 N caustic soda and 0.2 mol/L sodium carbonate (C) as
starting materials, were used in continuous reaction with the flow ratio A:B:C = 1:0.04: 1.38 ina 1 L volume reaction tank, to
obtain a reaction product. The pH during the reaction was 9.5.

[0088] The obtained reaction product was subjected to solid-liquid separation with a Nutsche filter, and the resulting
solid was washed with ion-exchanged water, after which ion-exchanged water was again added to obtain a re-emulsified
slurry. The re-emulsified slurry was subjected to hydrothermal treatment for 14 hours at 160°C and cooled.

[0089] The obtained slurry was then heated to 80°C, and an aqueous solution of 0.55 g sodium stearate (80°C) was
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slowly added to the slurry while stirring, maintaining this state for 30 minutes. The obtained slurry was subjected to solid-
liquid separation with a Nutsche filter, and the resulting solid was washed with ion-exchanged water and dried at 105°C for
18 hours.

[0090] The resulting mixture was pulverized with a hammer mill and then screened with a 150 micron filter to obtain
unburned MgAlZn-type hydrotalcite powder for Comparative Example 4.

Comparative Example 5

(Production of 250°C-burned MgAIZn-type hydrotalcite)

[0091] The unburned MgAlZn-type hydrotalcite powder of Comparative Example 4 was placed on a stainless steel tray,
the tray was loaded into an airflow-controlled constant temperature oven (DKN Model-602 by Yamato Scientific Co., Ltd.)
which had been preheated to 250°C, and burning was carried out for 2 hours at the same temperature in air.

[0092] The contents were removed out of the burned tray to obtain 250°C-burned MgAlZn-type hydrotalcite powder for
Comparative Example 5.

Comparative Example 6

(Production of 350°C-burned MgAlZn-type hydrotalcite)

[0093] For Comparative Example 6, 350°C-burned MgAlZn-type hydrotalcite powder was obtained in the same manner
as Comparative Example 5, except that the burning temperature was changed to 350°C.

Comparative Example 7

(Production of 900°C-burned MgAlZn-type hydrotalcite)

[0094] For Comparative Example 7, 900°C-burned MgAIZn-type hydrotalcite powder was obtained in the same manner
as Example 1, except that the burning temperature was changed to 900°C.

Comparative Example 8

(Production of 1000°C-burned MgAlZn-type hydrotalcite)

[0095] For Comparative Example 8, 1000°C-burned MgAlZn-type hydrotalcite powder was obtained in the same
manner as Example 1, except that the burning temperature was changed to 1000°C.

[0096] The structures of each of the hydrotalcites of Examples 1 to 3 and Comparative Examples 1 to 8 obtained as
described above were confirmed by X-ray diffraction (XRD) and thermogravimetric differential thermal analysis (TG-DTA).
[0097] For XRD, a"EMPYREAN" by PANalytical Co. was used to confirm the presence or absence of an oxide or spinel
structure formed by burning, based on the peak pattern.

[0098] For TG-DTA, a TG-DTA 2000SA by Bruker AXS Co. was used for measurement up to 800°C at a temperature-
elevating rate of 10°C/min, and the presence or absence of interlayer water and interlayer anions in the hydrotalcite and
hydroxyl groups (OH group) in the base layer was confirmed from the weight loss curve.

[0099] The XRD analysis results are shown in Table 1 and Fig. 2, and the TG-DTA analysis results are shown in Table 1.
[0100] Forthe XRD analysis results, "HT" in Table 1 stands for "hydrotalcite". For the TG-DTA analysis results, "A" to "D"
in Table 1 have the following meanings.

A: No interlayer water, interlayer anions or base layer OH groups.

B: No interlayer water or interlayer anions, but contained base layer OH groups.
C: No interlayer water, but contained interlayer anions and base layer OH groups.
D: Contained interlayer water, interlayer anions and base layer OH groups.

[0101] Each of the hydrotalcites of Examples 1 to 3 and Comparative Examples 1 to 8 were measured for specific

surface area as determined by the BET method and for weight loss during high heating at 500°C, in the following manner.
The measurement results are shown in Table 1 below.
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(Specific surface area as determined by BET method)

[0102] The specific surface area as determined by the BET method was measured using a "BELSORP-mini" by
Microtrac Bell. Specifically, measurement was by the constant volume gas adsorption method using nitrogen gas,
determining the specific surface area (m2/g) by multipoint BET analysis.

(Weight loss during high heating at 500°C)
[0103] The weight loss during high heating at 500°C was measured by the following procedure.

(1) The sample is placed in a stainless steel tray and dried for 2 hours at 120°C.

(2) A 1 g portion of the dried sample is placed in a crucible.

(3) The crucible is set in a kiln and burning is carried out for 500°C for 1 hour.

(4) After burning, the crucible is removed out, the weight (g) of the sample is measured, and the percentage reduction
(%) in weight is calculated.

[0104] Each of the hydrotalcites of Examples 1 to 3 and Comparative Examples 1 to 8 were used to fabricate molded
articles by the procedure described below, and the heat stability, colorability and foamability of each molded article was
evaluated.

(Production of molded articles)

[0105] Aresin composition was obtained by mixing 100 parts by mass of a vinyl chloride resin (trade name: TK-1300 by
Shin-Etsu Chemical Co., Ltd.), 50 parts by mass of a plasticizer (trade name: DINP (diisononyl phthalate) by Daihachi
Chemical Industry Co., Ltd.) and 30 parts by mass of calcium carbonate (trade name: WHITEON SB by Shiraishi Calcium
Co., Ltd.) in a Henschel mixer (Nippon Coke & Engineering Co., Ltd.) at 80°C.

[0106] To 180 g of the obtained resin composition there were then added 3 g of each hydrotalcite of Examples 1 to 3 and
Comparative Examples 1 to 8 to be evaluated, and 0.1 g of stearic acid, and an 8-inch roll mill (Yasuda Seiki Seisakusho
Co., Ltd.) was used for kneading under conditions of 170°C, 5 minutes to obtain a molded article.

[0107] The obtained molded article was subjected to a static heat stability test, a colorability test and a foaming test to
evaluate the heat stability, colorability and foamability, respectively, of each molded article.

(Static heat stability test)

[0108] The test molded article was placed in a gear oven (Espec Corp.) set to 190°C, and the molded article was
removed out every 5 minutes to confirm any change in color of the molded article. The results of the static heat stability test
are shown in Fig. 3.

(Colorability test)

[0109] Thetestmolded article was used to obtain a sheet by sheet molding under conditions of 190°C, 2 MPa, 5 minutes
using a press molding machine (Shinto Metal Industries, Ltd.). The colorability of the sheet obtained in this manner was
confirmed by measuring the YI (yellowness index) using a color difference meter (Nippon Denshoku Industries Co., Ltd.).
The results of the colorability test are shown in Table 1 below.

(Foaming test)

[0110] The density (g/cm3) of the test molded article was measured using an SD120L electronic density meter
(AlfaMirage Co., Ltd.), and used as the density before foaming.

[0111] The test molded article was also used to obtain a sheet by sheet molding under conditions of 230°C, 1 MPa, 5
minutes using a press molding machine (Shinto Metal Industries, Ltd.). The density (g/cm3) of the sheet obtained in this
manner was measured using an SD120L electronic density meter (AlfaMirage Co., Ltd.), and used as the density after
foaming.

[0112] The density before foaming and the density after foaming were used to calculate the percentage reduction (%) in
density by the following formula.

Percentage reduction (%) = 100 x (Va - Vb)/Va

11
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(In the formula, Va represents the density before foaming and Vb represents the density after foaming.)

[0113]

VG:

EP 4 464 667 A1

The calculated percentage reduction was evaluated as follows.

Percentage reduction of 0 to 3%

G: Percentage reduction of 3 to 6%
P: Percentage reduction of 6% or greater

[0114]

[Table 1]

The results of the foamability test for each molded article are shown in Table 1.

12
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[0116] As shown in Table 1 and Fig. 3, the zinc-containing hydrotalcites of Examples 1 to 3 obtained by strong burning
had excellent heat stability, with adequately inhibited coloration and foaming as well.

[0117] However, the zinc-containing or zinc-free hydrotalcites of Comparative Examples 1, 2 and 4 to 6, which were
unburned or burned at conventional burning temperature, had inferior heat stability and insufficiently inhibited coloration
and foaming, as shown in Table 1 and Fig. 3.

[0118] The zinc-free hydrotalcite of Comparative Example 3, while being strongly burned, also had inferior heat stability
and insufficiently inhibited coloration and foaming, as shown in Table 1 and Fig. 3.

[0119] The zinc-containing hydrotalcites of Comparative Examples 7 and 8, which were obtained by excessive burning
at high burning temperatures of 900°C and 1000°C, both had inferior heat stability, the zinc-containing hydrotalcite of
Comparative Example 8 in particular having insufficiently inhibited coloration and foaming, as shown in Table 1 and Fig. 3.

INDUSTRIAL APPLICABILITY

[0120] Since the strongly burned zinc-containing hydrotalcite of the invention is nontoxic and highly safe, it can be
utilized as a stabilizer for resin compositions and molded articles in the fields of medical care and food packaging, for
example.

[0121] Moreover, because foaming is inhibited and the heat stability and colorability are excellent even at high
processing temperatures, it can be utilized in plastic fields that use chlorine-containing resins in a wide range from soft
to hard materials, such as interior and exterior materials for building materials and automobiles, household appliances,
food packaging materials and insulating materials.

[0122] It can also be utilized in the field of plastics such as chlorinated PVC (CPVC), or polyolefin resins in agricultural
films (non-chlorine-containing resins), which are processed at high temperatures.

Claims

1. Ahydrotalcite represented by formula (1) and having a specific surface area of 120 m2/g to 250 m2/g as determined by
a BET method.

szzny' M3+zox+y+(3/2)z (1)

In the formula, M2+ represents at least one divalent metal ion, M3* represents at least one trivalent metal ion, and x, y
and z represent numbers satisfying 0 <x<0.5,0<y<0.2and0<z<04.

2. The hydrotalcite according to claim 1, wherein the specific surface area is 150 m2/g to 200 m2/g.
3. The hydrotalcite according to claim 1 or 2, wherein M2* in formula (1) is Mg2* and M3* is AI3*,

4. The hydrotalcite according to any one of claims 1 to 3, wherein a weight loss during high heating at 500°C is 10% or
lower.
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